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FIG. 4A
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1
DISPLAY DEVICEL

CROSS-REFERENCE TO RELAT.
APPLICATIONS

T
.

This application claims the benefit of the Korean Patent
Application No. 10-2013-0027923 filed on Mar. 13, 2013,
which 1s hereby incorporated by reference for all purposes as

if fully set forth herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a display device.

2. Discussion of the Related Art

Generally, a related art liquid crystal display (LCD) device
includes a liquid crystal panel, a backlight unit that 1s dis-
posed under the liquid crystal panel, and a case top that 1s
coupled on the liquid crystal panel.

In more detail, FIG. 1 illustrates a cross-sectional view of
the related art LCD device. A related art backlight unit 20
includes a light source (not shown), a light guide panel 21, a
plurality of optical sheets 22, a cover bottom 23, a reflective
sheet 24, and a support main 25.

The light guide panel 21 transfers light from the light
source toward a liquid crystal panel 10.

The plurality of optical sheets 22 collect and diffuse light
transierred from the light guide panel 21.

The reflective sheet 24 reflects light, leaked from the light
guide panel 21, toward the liqud crystal panel 10.

The cover bottom 23 accommodates the light source, the
light guide panel 21, the plurality of optical sheets 22, and the
reflective sheet 24.

The support main 25 1s coupled to an 1inner side of the cover
bottom 23 to support the liquid crystal panel 10.

The case top 30 1s coupled to an upper edge of the liquid
crystal panel 10 and an outer circumierence surface of the
cover bottom 23.

The related art LCD device has a problem in that a bezel
area increases due to a structure including the support main 235
and the case top 30.

Especially, a width of a bezel that 1s an edge area of a
display device increases due to an element such as the top
case 30, and for this reason, there 1s a problem 1n the related
art LCD realizing a narrow bezel.

In addition, since a total thickness of the backlight unit 20
becomes thicker, there 1s a problem 1n lightening and thinning,

the LLCD device.

SUMMARY OF THE INVENTION

Accordingly, the present invention 1s directed to provide a
display device that substantially obviates one or more prob-
lems due to limitations and disadvantages of the related art.

An aspect of the present invention 1s directed to provide a
display device in which a liquid crystal panel 1s integrated
with a backlight unit by using an optical member surrounding
at least one of the outside of the liquid crystal panel and the
outside of the backlight unit.

Additional advantages and features of the invention will be
set forth 1n part 1n the description which follows and 1n part
will become apparent to those having ordinary skill 1n the art
upon examination of the following or may be learned from
practice of the invention. The objectives and other advantages
of the invention may be realized and attained by the structure
particularly pointed out 1n the written description and claims
hereot as well as the appended drawings.

10

15

20

25

30

35

40

45

50

55

60

65

2

To achieve these and other advantages and 1n accordance
with the purpose of the invention, as embodied and broadly
described herein, there 1s provided a display device including:
a liquid crystal panel; a backlight unit configured to include a
light source that supplies light to the liquid crystal panel; and
an optical member adhered to the liquid crystal panel,
wherein the optical member 1s formed to extend 1n an outer
direction of the liquid crystal panel, and surrounds at least one
of an outside of the liquid crystal panel and an outside of the
backlight unait.

It 1s to be understood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the mvention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the mvention and are incor-
porated 1in and constitute a part of this application, illustrate
embodiments of the mnvention and together with the descrip-
tion serve to explain the principle of the invention. In the
drawings:

FIG. 1 1s a cross-sectional view illustrating a related art
LCD device;

FIG. 2 1s a coupled perspective view illustrating a display
device according to the present invention;

FIGS. 3A to 3C are cross-sectional views taken along line
I-I' of FIG. 2 and illustrate an embodiment of the display
device according to the present invention;

FIGS. 4A and 4B are perspective views illustrating an
optical member configuring the display device of the present
invention;

FIGS. SA to 5C are cross-sectional views 1llustrating a
method of manufacturing the optical member of FIG. 4A;

FIG. 6 1s a cross-sectional view taken along line II-II' of
FIG. 2 and illustrate a backlight unit configuring the display
device according to the present invention;

FIG. 7 1s a cross-sectional view taken along line II-II' of
FIG. 2 and 1llustrate another embodiment of a backlight unit
configuring the display device according to the present inven-
tion;

FIGS. 8A and 8B are cross-sectional views taken along line
I-I' of FIG. 2 and illustrate another embodiment of a display
device according to the present invention; and

FIGS. 9A and 9B are cross-sectional views taken along line
I-I' of FIG. 2 and illustrate another embodiment of a display
device according to the present invention.

DETAILED DESCRIPTION OF TH.
ILLUSTRATED EMBODIMENTS

(Ll

Objects, special advantages, and new features of the
present invention, and implementation methods thereof will
be clarified through following embodiments described with
reference to the accompanying drawings. In respectively add-
ing reference numerals to elements of each drawing, detailed
descriptions related to well-known functions or configura-
tions will be ruled out 1 order not to unnecessarily obscure
subject matters of the present invention. Also, 1t will be under-
stood that although the terms first and second are used herein
to describe various elements, these elements should not be
limited by these terms. These terms are only used to distin-
guish one element from another element. In the following
description, when the detailed description of the relevant
known function or configuration i1s determined to unneces-
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sarily obscure the important point of the present invention, the
detailed description will be omitted.

Hereinafter, embodiments of the present invention will be
described 1n detail with reference to the accompanying draw-
Ings.

FIG. 2 1s a coupled perspective view illustrating a display
device according to the present invention, and FIGS. 3A to 3C
are cross-sectional views taken along line I-I' of FIG. 1 and
illustrating an embodiment of the display device according to
the present invention. As illustrated, the display device
includes a liquid crystal panel 100, a backlight unit 1104 that
includes a light source (not shown) for supplying light to the
liquid crystal panel 100, and a optical member 120 that sur-
rounds at least one of the outside of the liquid crystal panel
100 and the outside of the backlight unit 110a.

The liguid crystal panel 100, as 1llustrated in FIGS. 3A to
3C, includes an array substrate 101, a color substrate 102, and
a liquid crystal layer (not shown) disposed between the array
substrate 101 and the color substrate 102.

The liquid crystal panel 100 displays an 1image according to
light supplied from the light source passing through the liquid
crystal layer.

The light source may be configured with a light emitting
diode (LED) array and a printed circuit board (PCB) with the
LED array mounted thereon.

A polarizing part 130 may be coupled to one surface and
the other surface of the liqud crystal panel 100.

More specifically, the polarizing part 130 includes a first
polarizing member 130a and a second polarizing member
1305.

The first polarizing member 130a 1s coupled to under the
array substrate 101, and the second polarizing member 13056
1s coupled onto the color substrate 102.

In more detail, the first polarizing member 130a polarizes
light passing through the backlight unit 110a, and transiers
the polarized light to the liquid crystal panel 100.

Moreover, the second polarizing member 13056 polarizes
light passing through the liquid crystal panel 100 so as to
enable an external user to view an 1mage.

A side sealing part (not shown) for preventing a damage
(caused by an external impact) and light leakage of the liquad
crystal panel 100 may be formed outside the liquid crystal
panel 100.

An external power source and a signal supplying member
160 for supplying a gate signal and data signals may be
connected to the liquid crystal panel 100 1n a direction 1n
which the light source 1s disposed.

More specifically, the signal supplying member 160 may
be configured with a flexible circuit board and a chip-on film
(COF) that 1s connected to the circuit board at one end of the
COF and connected to the liquid crystal panel 100 at the other
end.

In the COF, a board 1s formed by stacking a copper fo1l on
polymide (a polymer material) and then forming a circuit. A
driving circuit (drive IC), a circuit that generates source sig-
nals and the gate signal for driving the liquid crystal panel
100, may be bonded and mounted onto the board.

The optical member 120 surrounds at least one of the
outside of the liquid crystal panel 100 and the outside of the
backlight unit 110a depending on a position coupled to the
display device.

That 1s, as 1llustrated 1n FIG. 2, the optical member 120 1s
formed to extend 1n an outer direction of the liquid crystal
panel 100, and surrounds the outside of the display device.

More specifically, as illustrated in FIGS. 2, 3A and 3C, the
optical member 120 1s coupled onto the liquid crystal panel
100 to surround the outside of the liquid crystal panel 100 and
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the outside of the backlight unit 110a. A pressure sensitive
adhesive (PSA) layer may be used for coupling the optical
member 120 and the liquid crystal panel 100.

The optical member 120 may be formed of polyethylene
terephtalate (PET) or triacetyl cellulose (TAC) that 1s a trans-
parent material having a good light transmittance. Further, the
optical member 120 may preferably have a light transmut-
tance within a range of 90% to 100%. Also, the optical mem-
ber 120 may preferably have a haze characteristic within a
range of 0% to 8%.

The optical member 120 may include a bending part that
guides the optical member 120 being bent for surrounding at
least one of the outside of the liquid crystal panel 100 and the
outside of the backlight unit 110a. That 1s, the bending part to
be specifically described below guides the optical member
120 being bent toward the outside of the liquid crystal panel
100 or the outside of the backlight unit 110aq.

FIGS. 4A and 4B are perspective views illustrating an
optical member configuring the display device of the present
invention. As illustrated, each of a plurality of bending parts
122a and 1225 1s provided in plurality to be separated from
cach other by a certain interval, at one surface 121a of the
optical member 120.

More specifically, the bending parts 122a and 12256 are
formed at an extension part EA of the optical member 120
which 1s formed to extend for surrounding the outside of the
liquid crystal panel 100 and the outside of the backlight unit
110a. That 1s, the bending parts 122a and 1225 guides the
optical member 120 to be easily bent, for surrounding the
outside of the liquid crystal panel 100 and the outside of the
backlight unit 110aq.

As 1llustrated 1n FIG. 3A, the optical member 120 1is
coupled onto the liquid crystal panel 100. Therefore, as 1llus-
trated in FIG. 4A, the optical member 120 1s primarily bent at
an upper distal end of the liquid crystal panel 100 by the
bending part 122a.

Subsequently, the optical member 120 1s secondarily bent
by the bending part 12256 for surrounding the outside of the
backlight unit 110a, namely, for surrounding a side surface
and then surrounding a rear surface of the backlight unit 110aq.
Therefore, the optical member 120 surrounds the outside of
the liquid crystal panel 100 and the outside of the backlight
unit 110a.

However, in the present invention, the number of bending,
parts 122a and 1226 provided at one surface of the optical
member 120 1s not limited.

In FIG. 4A, the bending parts 122a and 1225 are formed at
the one surface 121a of the optical member 120 1n a direction
parallel to aY direction with respect to the coordinate axis, but
the bending parts are also provided 1n an X direction. Accord-
ingly, the bending parts may be provided 1n all directions of
the one surface 121a of the optical member 120. Further, as
illustrated 1n FIG. 4A, the bending parts 122q and 12256 may
be provided to have a linear shape.

In addition, as illustrated in FIG. 4B, the bending parts
122a and 1226 may be provided to have a discontinuous
shape.

FIGS. 5A to 5C are cross-sectional views illustrating a
method of manufacturing the optical member of FIG. 4A. As
illustrated, the bending parts 1224 and 12256 may be formed at
the optical member 120 by various manufacturing methods.

For example, as illustrated 1n FIG. 5A, the bending parts
122a and 1225 may be provided at the one surface 121a of the
optical member 120 by using a press manufacturing method.

First, a light leakage preventing member 140 to be
described below 1s coupled to the one surface 121a of the
optical member 120 at which the bending part will be pro-
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vided. Subsequently, the optical member 120 1s disposed on a
stage S including a negative pattern 51 having the same shape
as the bending parts 122a and 1225, and 1s pressurized by a
press apparatus P. Therelore, the bending parts 122a and 1225
are formed to have a convex shape corresponding to the
groove pattern 51 at the one surface 121a of the optical
member 120, and more specifically, at an area with the light
leakage preventing member 140 coupled thereto.

For another example, as illustrated 1n F1G. 5B, the bending,
parts 122a and 1225 may be formed at the one surface 121a of
the optical member 120 by a vacuum-molding manufacturing,
method.

First, the optical member 120 1s elongated for a certain time
at a certain temperature.

Subsequently, the light leakage preventing member 140 to
be described below 1s coupled to the one surface 121qa of the
optical member 120 at which the bending part will be pro-

vided.

Subsequently, the optical member 120 1s disposed on a
vacuum adsorption stage V that includes a negative pattern V1
having the same shape as the bending parts 122a and 1225.
Here, the negative pattern V1 1s configured with a plurality of
holes h formed at the vacuum adsorption stage V.

Subsequently, the optical member 120 1s absorbed through
the holes h 1n a direction of the vacuum adsorption stage V.

Therelore, the bending parts 122a and 1225 are formed to
have a convex shape corresponding to the negative pattern V1
at the one surface 1214 of the optical member 120, and more
specifically, in an area in which the light leakage preventing
member 140 15 coupled.

For another example, as illustrated 1n F1G. 5C, the bending
parts 122a and 1225 may be formed at the one surface 121a of
the optical member 120 by using a laser 1rradiating method.

The bending parts 122a and 1225 formed by the laser
irradiating method have a groove shape unlike a shape of the
bending parts (having a convex shape) formed by the above-
described press manufacturing method and the vacuum-
molding manufacturing method.

First, a plurality of laser irradiating parts R which are
separated from each other at certain intervals are disposed on
the optical member 120. Subsequently, by irradiating a laser
on a top of the optical member 120, the bending parts 122a
and 1225 having a groove shape are formed at the top of the
optical member 120. The below-described light leakage pre-
venting member 140 1s coupled to the one surface 121a of the
optical member 120 opposite to the top of the optical member
with the bending parts 122a and 1225 formed thereat. The
bending parts 122a and 1225, which guide the optical mem-
ber 120 to be easily bent, may be formed at the one surface of
the optical member 120 by using the method of manufactur-
ing the bending part which has been described above through
various embodiments with reference to FIGS. 5A to 3C.

Referring again to FIGS. 3A to 3C, the optical member 120
1s coupled onto the liquid crystal panel 100.

Asillustrated in FIG. 3 A, the optical member 120 1s formed
to extend an outer direction of the liquid crystal panel 100.

More specifically, as illustrated 1n FIG. 2, a side surface of
the optical member 120 which 1s disposed 1n a direction
vertical to the light source disposed 1n a direction (the X-axis
direction) 1n which the signal supplying member 160 1s con-
nected 1s formed to extend 1n the X-axis direction.

That 1s, as 1llustrated 1n FIGS. 3B and 3C, the optical
member 120 surrounds all the outside of the liquid crystal
panel 100 and the outside of the backlight unit 110a. A struc-
ture such as the case top and the guide panel configuring the
related art display device 1s removed, and the liquid crystal
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panel 100 1s integrated with the backlight unit 110a by using
the optical member 120 thus lightening the display device.

In addition, the liquid crystal panel 100 1s closely adhered
to the backlight unit 110a by using the optical member 120,
and thus can thin the display device and enhance coupling
pPOWE.

In the optical member 120 of FIGS. 3A to 3C, only a side
surface vertical to the light source 1s formed to extend in the
X-axis direction, but a side surface of the optical member 120
parallel to the light source may be formed to extend 1n the
Y-axis direction.

Therefore, as illustrated 1n FIG. 2, except the signal sup-
plying member 160, a CA area and a DA area opposite thereto
(which are partial areas of the display device) may be sur-
rounded by the optical member 120. That 1s, 1n the optical
member 120, 1n addition to a side surface vertical to the light
source, a side surface parallel to the light source surfaces
parallel 1s also formed to extend, and therefore, as illustrated
in FI1G. 2, the optical member 120 surrounds the CA area and
DA area opposite thereto of the display device, thus enhanc-
ing coupling power between the liquid crystal panel 100 and
the backlight unit 110a.

As 1llustrated 1n FIGS. 3B and 3C, the light leakage pre-
venting member 140 that prevents a light leakage of the light
source may be coupled to the polarizing part 120.

In more detail, the light leakage preventing member 140
may be coupled to at least one of one surface and the other
surface of the polarizing part 120 that surrounds the outside of
the liquid crystal panel 100 and the outside of the backlight
unit 110qa. That 1s, as 1llustrated 1n FIGS. 3B and 3C, the light
leakage preventing member 140 1s coupled to an outer surface
of the optical member 120 that surrounds the outside of the
liquid crystal panel 100 and the outside of the backlight unit
110a. Alternatively, the light leakage preventing member 140
may be coupled to an mnner surface of the optical member 120.
Theretfore, light of the light source 1s prevented from being
leaked to outside the display device.

Moreover, the light leakage preventing member 140 may
be formed of at least one of a light blocking tape, a black
printing member formed by a printing method, a light absorb-
ing member, and a black dye formed by an inkjet method, for
preventing light of the light source from being leaked to
outside the display device. When the light leakage preventing
member 140 1s coupled to the inner surface of the optical
member 120, a member having a color instead of black may
be coupled to the outer surface of the optical member 120. For
example, when the light leakage preventing member 140 1s
coupled to the inner surface of the optical member 120, a
member having a fluorescent color may be coupled to the
outer surface of the optical member 120, thus providing a
beautiful design to a user.

FIG. 6 15 a cross-sectional view taken along line II-II' of
FIG. 2 and illustrating a backlight unit configuring the display
device according to the present invention. As illustrated, the
backlight unit 110a configuring the display device includes a
light guide panel 113a, a plurality of optical sheets 1154, an
accommodating member 117a, and a reflective sheet 119a.

The light guide panel 113a changes light, which 1s incident
from the light source 111, to flat light and supplies the flat
light to the liquid crystal panel 100.

The plurality of optical sheets 1154 collect and diffuse the
light transferred from the light guide panel 113a.

In more detail, the plurality of optical sheets 1154 may
include at least one diffusive sheet and at least one light
collecting sheet disposed on the diffusive sheet.

The diffusive sheet may diffuse light which 1s incident
toward the liquid crystal panel 100 through the light guide
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panel 113a, and simultaneously adjust a direction of the dii-
tused light so as to travel the light toward the light collecting
sheet.

Moreover, the light collecting sheet collects light, which 1s
incident through the diffusive sheet, 1n a direction vertical to
the liquid crystal panel 100.

An accommodating part for accommodating the light
guide panel 113a and the plurality of optical sheets 115a 1s
formed in the accommodating member 117a. Also, the
accommodating member 117a includes a plurality of sup-
porting parts 118a for supporting the liquid crystal panel 100.

A form pad type of coupling member 1164a that includes
both surfaces of an adhesive material and has elastic power 1s
disposed on the supporting part 118a, for fixing and coupling
the backlight unit 110 to the liquid crystal panel 100.

Moreover, as illustrated in FIG. 3C, the accommodating,
member 117a may further include a side reinforcing member
S that 1s formed to protrude toward the liquid crystal panel
100, for protecting the light guide panel 1134, the plurality of
optical sheets 1154a, and the retlective sheet 119a against an
external impact.

The reflective sheet 119a 1s disposed between the light
guide panel 113q and the cover bottom 117a to reflect light,
leaked from the light guide panel 113a, toward the liquid
crystal panel 100.

To summarize, as described above with reference to FIGS.
2, 3A and 4A, a side surface of the optical member 120 1n a
direction vertical to the light source 1s formed to extend 1n an
outer direction of the liquid crystal panel 100, and thus, the
optical member 120 surrounds the outside of the liquid crystal
panel 100 and the outside of the backlight unit 110a.

In addition, a side surface of the optical member 120 1n a
direction parallel to the light source 111 1s also formed to
extend 1n the outer direction of the liquid crystal panel 100,
and thus, as 1llustrated 1n FIGS. 2 and 6, the optical member
120 surrounds the CA area and DA area opposite thereto of
the display device. Therefore, all outer sides of the display
device can be surrounded by the optical member 120.

More specifically, as illustrated in FIG. 6, the optical mem-
ber 120 may surround the outside of the accommodating
member 117a 1n a direction (the CA area of FIG. 2) 1n which
the light source 111 1s disposed.

Moreover, the optical member 120 may surround the out-
side of the accommodating member 117a 1n a direction (the
DA area of F1G. 2) in which the through hole H for externally
exposing a lens part of a camera 1s formed. Therefore, the
optical member 120 can surround the outside of the liquid
crystal panel 100 and the outside of the accommodating
member 117a configuring the backlight unit 110, thus
enhancing coupling power between the liquid crystal panel
100 and the backlight unit 110a.

FIG. 7 1s a cross-sectional view taken along line II-1I' of
FIG. 2 and illustrating another embodiment of a backlight
unit configuring the display device according to the present
invention. As illustrated, the backlight unit 1105 configuring
the display device includes a light guide panel 11254, a plu-
rality of optical sheets 1135, a light source accommodating
member 114b, a retlective sheet 1165, and a liquid crystal
panel supporting part 1175.

The light guide panel 11256 changes light, which 1s incident
from the light source 111, to flat light and supplies the flat
light to the liquid crystal panel 100.

The plurality of optical sheets 1135 collect and diffuse the
light transferred from the light guide panel 1125.

In more detail, the plurality of optical sheets 11356 may
include at least one diffusive sheet and at least one light
collecting sheet.

10

15

20

25

30

35

40

45

50

55

60

65

8

The diffusive sheet may diffuse light which 1s ncident
toward the liquid crystal panel 100 through the light guide
panel 1125, and simultaneously adjust a direction of the dii-
fused light so as to travel the light toward the light collecting
sheet.

Moreover, the light collecting sheet collects light, which 1s
incident through the diffusive sheet, 1n a direction vertical to
the liguid crystal panel 100.

As 1illustrated i FIG. 7, an accommodating space for
accommodating the light guide panel 1125 1s formed 1n the
light source accommodating member 1145, and a cross-sec-
tional surface of the light source accommodating member
1145 1s formed 1n a < -shape.

The light source accommodating member 1146 1includes a
supporting part 1155 that covers a portion of a light incident
part of the light guide panel 11256 facing the light source 111
and supports the liquid crystal panel 100.

The reflective sheet 1165 retlects light, leaked from the
light guide panel 11256, toward the liquid crystal panel 100.

The liquid crystal panel supporting part 1175 includes an
accommodating space that 1s formed for accommodating the
light guide panel 1125, the plurality of optical sheets 1135,
the light source accommodating member 1145 coupled to the
inside of the light source 111, and the reflective sheet 1165.

Further, the liquid crystal panel supporting part 1175
includes a plurality of supporting members 1185 for support-
ing the liquid crystal panel 100.

In more detail, the liquid crystal panel supporting part 1175
includes a first supporting member 11851 and a second sup-
porting member 11852,

The first supporting member 11851 1s formed to protrude
in a direction from the liquid crystal panel supporting part
1175 to the liquid crystal panel 100 so as to surround an outer
circumierence surface of the light source accommodating
member 1145 having a < -shape.

The second supporting member 118562 1s formed to pro-
trude 1n a direction from the liquid crystal panel supporting
part 1175 to the liquid crystal panel 100 so as to be opposite
to a non-ncident part of the light guide panel 11254. Further,
the second supporting member 11852 includes a plurality of
stepped portions such that the reflective sheet 1165, the light
guide panel 1125, and the plurality of optical sheets 1135 are
sequentially stacked 1n the liquid crystal panel supporting
part 1175.

Therefore, as illustrated 1mn FIG. 7, the first supporting
member 11851, the second supporting member 118562, and
the light source accommodating member 1145 may simulta-
neously support the liquid crystal panel 100.

A Torm pad type of coupling member 1195 that includes
both surfaces of an adhesive material and has elastic power 1s
disposed on the first supporting member 118561, the second
supporting member 11852, and the supporting part 1155
which face the liquid crystal panel 100, and thus, the back-
light unit 11056 can be fixed and coupled to the liquid crystal
panel 100.

Moreover, 1dentically to the accommodating member 1174
of FIG. 3C, the liguid crystal panel supporting part 1175 may
turther include a side reinforcing member (not shown) that 1s
formed to protrude toward the liquid crystal panel 100, for
protecting the light guide panel 1125, the plurality of optical
sheets 1135, the light source accommodating member 1145,
and the reflective sheet 1165 against an external impact.

As described above with reference to FIGS. 2, 3A and 4 A,
in addition to a side surface o the optical member 120 vertical
to the light source 111, a side surface of the optical member
120 parallel to the light source 111 may be formed to extend
in an outer direction of the liquid crystal panel 100.
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Therelore, as 1llustrated in FIGS. 2 and 7, the optical mem-
ber 120 surrounds the CA area of DA area opposite thereto of
the display device, thereby surrounding all surfaces of the
display device.

That 1s, as illustrated 1n FIG. 7, the optical member 120
may surround the outside of the first supporting member
11861 configuring the liquid crystal panel supporting part
1175 1n a direction (the CA area of FIG. 2) in which the light
source 111 1s disposed.

Moreover, the optical member 120 may surround the out-
side of the second supporting member 11852 configuring the
liquid crystal panel supporting part 1175 1n a direction (the
DA area of F1G. 2) in which the through hole H for externally
exposing the lens part of the camera 1s formed.

Therelore, the optical member 120 can surround the out-

side of the liquid crystal panel supporting part 1175 config-
uring the backlight unit 1105, thus enhancing coupling power

between the liquid crystal panel 100 and the backlight unit
1105.

FIGS. 8A and 8B are cross-sectional views taken along line
I-I' of FIG. 2 and illustrating another embodiment of a display
device according to the present invention. In describing the
embodiment, a description on elements equal to or corre-
sponding to the preceding embodiment 1s not provided. Here-
inafter, a display device according to the embodiment will be
described with reference to FIGS. 8A and 8B.

The display device includes a liquid crystal panel 100, a
backlight unit 110q including a light source (not shown) that
supplies light to the liquid crystal panel 100, and an optical
member 220.

The optical member 220 1s adhered to under the liquid
crystal panel 100, and 1s formed to extend 1n an outer direction
of the liquid crystal panel 100.

Moreover, a pressure sensitive adhesive (PSA) layer may
be used for coupling the optical member 220 to the liquid
crystal panel 100.

That 1s, as 1llustrated 1n FIGS. 2 and 8A, a side surface of
the optical member 220 1n a direction vertical to the light
source, which 1s disposed 1n a direction (the X-axis direction)
in which the signal supplying member 160 1s connected, 1s
formed to extend 1n the X-axis direction.

Similarly to the optical member 120 which has been
described above with reference to FIGS. 4A and 4B, a bend-
ing part that guides the optical member 220 being bent for
surrounding the outside of the backlight unit 1104 1s formed
at one surface of the optical member 220.

Theretfore, as illustrated in FIG. 8B, the optical member
220 surrounds the outside of the backlight unit 110a.

The structure such as the case top and the guide panel
configuring the related art display device 1s removed, and the
liquad crystal panel 100 1s integrated with the backlight unit
110a by using the optical member 220, thus lightening the
display device.

Moreover, 1in the optical member 220 of FIGS. 8 A and 8B,
a side surface vertical to the light source 1s formed to extend
in the X-axis direction, but a side surface of the optical mem-
ber 220 parallel to the light source may be formed to extend in
the Y-axis direction.

Therefore, as illustrated 1n FIG. 2, except the signal sup-
plying member 160, a CA area and a DA area opposite thereto
(which are partial areas of the display device) may be sur-
rounded by the optical member 220.

That 1s, 1n the optical member 220, surfaces parallel to the
light source are also formed to extend, and therefore, as
illustrated 1n FIG. 2, the optical member 220 surrounds the
CA area and DA area opposite thereto of the display device,
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thus enhancing coupling power between the liquid crystal
panel 100 and the backlight umit 110a.

As 1llustrated in FIG. 8B, the light leakage preventing
member 140 that prevents a light leakage of the light source
may be coupled to the optical member 220.

In more detail, the light leakage preventing member 140
may be coupled to at least one of one surface and the other
surface of the optical member 220 that surrounds the outside

of the backlight unit 110a.

That s, as illustrated 1n FI1G. 8B, the light leakage prevent-
ing member 140 1s coupled to an outer surface of the optical
member 220 that surrounds the outside of the backlight unit
110a.

Alternatively, the light leakage preventing member 140
may be coupled to an inner surface of the optical member 220.
Therefore, light of the light source 1s prevented from being
leaked to outside the display device.

Moreover, the light leakage preventing member 140 may
be formed of at least one of a light blocking tape, a black
printing member formed by a printing method, a light absorb-
ing member, and a black dye formed by an inkjet method, for
preventing light of the light source from being leaked to
outside the display device.

When the light leakage preventing member 140 1s coupled
to the inner surface of the optical member 220, a member
having a color 1nstead of black may be coupled to the outer
surface of the optical member 220. For example, when the
light leakage preventing member 140 1s coupled to the mnner
surface of the optical member 220, a member having a fluo-
rescent color may be coupled to the outer surface of the
optical member 220, thus providing a beautiful design to a
user.

As 1llustrated in FIGS. 8A and 8B, a side sealing part for
preventing a damage (caused by an external impact) and light
leakage of the liquid crystal panel 100 may be formed at a side
surface of the liquid crystal panel 100.

Moreover, a sealing member 150 may be coated on an outer
surface of the light leakage preventing member 140 surround-
ing the outside of the backlight unit 110q and on the outside
of the liquid crystal panel 100.

Therefore, coupling power between the liquid crystal panel
100 and the backlight unit 110a can be enhanced.

FIGS. 9A and 9B are cross-sectional views taken along line
I-I' of FIG. 1 and illustrating another embodiment of a display
device according to the present invention. In describing the
embodiment, a description on elements equal to or corre-
sponding to the preceding embodiment 1s not provided. Here-
inafter, a display device according to the embodiment will be
described with reference to FIGS. 8A and 8B.

The display device includes a liquid crystal panel 100, a
backlight unit 110q including a light source that supplies light
to the liguid crystal panel 100, and an optical member 320.

The optical member 320 1s adhered to under the liquid
crystal panel 100, and 1s formed to extend 1n an outer direction
of the liquid crystal panel 100.

Moreover, a pressure sensitive adhesive (PSA) layer may
be used for coupling the optical member 220 to the liquid
crystal panel 100.

Moreover, an opeming 323 may be formed at a central area
of the optical member 320 corresponding to the liquid crystal
panel 100.

In more detail, a size of the opening 323 may overlap an
active areca A/ A of FIGS. 9A and 9B to have an area si1ze equal
to or greater than the active area A/A. That 1s, since the
opening 323 i1s formed 1n the central area of the optical mem-
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ber 320, light emitted from the light source can be all supplied
to the active area A/A of the liquid crystal panel 100 without
being lost.

That 1s, as 1llustrated 1n FIGS. 2 and 9A, a side surface of
the optical member 320 1n a direction vertical to the light
source, which 1s disposed 1n a direction (the X-axis direction)

in which the signal supplying member 160 1s connected, 1s
formed to extend 1n the X-axis direction.

Similarly to the optical member 120 which has been
described above with reference to FIGS. 4A and 4B, a bend-
ing part that guides the optical member 320 being bent for
surrounding the outside of the backlight unit 110qa 1s formed
at one surface of the optical member 320.

Theretfore, as illustrated in FIG. 9B, the optical member
320 surrounds the outside of the backlight unit 110aq.

The structure such as the case top and the guide panel
configuring the related art display device 1s removed, and the
liquid crystal panel 100 1s integrated with the backlight unit
110a by using the optical member 320, thus lightening the
display device.

Moreover, 1n the optical member 320 of FIGS. 9A and 9B,
a side surface vertical to the light source 1s formed to extend
in the X-axis direction, but a side surface of the optical mem-
ber 320 parallel to the light source may be formed to extend in
the Y-axis direction.

Therelore, as illustrated 1n FIG. 2, except the signal sup-
plying member 160, a CA area and a DA area opposite thereto
(which are partial areas of the display device) may be sur-
rounded by the optical member 320.

That 1s, 1n the optical member 320, surfaces parallel to the
light source are also formed to extend, and therefore, as
illustrated 1n FIG. 2, the optical member 320 surrounds the
CA area and DA area opposite thereto of the display device,
thus enhancing coupling power between the liquid crystal
panel 100 and the backlight umt 110a.

As 1llustrated 1n FIG. 9B, the light leakage preventing
member 140 that prevents a light leakage of the light source
may be coupled to the optical member 320.

In more detail, the light leakage preventing member 140
may be coupled to at least one of one surface and the other
surface of the optical member 320 that surrounds the outside
of the backlight unit 110a. That 1s, as 1llustrated 1n FIG. 9B,
the light leakage preventing member 140 1s coupled to an
outer surface of the optical member 320 that surrounds the
outside of the backlight unit 110a.

Alternatively, the light leakage preventing member 140
may be coupled to an mner surface of the optical member 320.
Therefore, light of the light source 1s prevented from being
leaked to outside the display device.

Moreover, the light leakage preventing member 140 may
be formed of at least one of a light blocking tape, a black
printing member formed by a printing method, a light absorb-
ing member, and a black dye formed by an inkjet method, for
preventing light of the light source from being leaked to
outside the display device.

When the light leakage preventing member 140 1s coupled
to the inner surface of the optical member 320, a member
having a color 1nstead of black may be coupled to the outer
surface of the optical member 320. For example, when the
light leakage preventing member 140 1s coupled to the mnner
surface of the optical member 320, a member having a fluo-
rescent color may be coupled to the outer surface of the
optical member 320, thus providing a beautiful design to a
user.

As 1llustrated 1n FIGS. 9A and 9B, a side sealing part for
preventing a damage (caused by an external impact) and light
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leakage of the liquid crystal panel 100 may be formed ata side
surface of the liquid crystal panel 100.

Moreover, a sealing member 150 may be coated on an outer
surface of the light leakage preventing member 140 surround-
ing the outside of the backlight unit 110q and on the outside
of the liquid crystal panel 100.

Therefore, coupling power between the liquid crystal panel
100 and the backlight unit 110a can be enhanced.

As described above, by reducing a thickness of the display
device as much as possible, the present invention can design
the display device to have a slim design, and realize a zero-
bezel.

Moreover, the present invention integrates the liquid crys-
tal panel and the backlight unit by using the optical member,
thus lightening the display device.

Moreover, the present invention closely adheres the liquid
crystal panel to the backlight unit by using the optical mem-
ber, and thus can thin the display device and enhance coupling
POWET.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the present
invention without departing from the spirit or scope of the
inventions. Thus, it 1s mtended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What 1s claimed 1s:

1. A display device comprising;:

a liquid crystal panel;

a backlight unit configured to comprise a light source that

supplies light to the liquid crystal panel; and

an optical member adhered to the liquid crystal panel,

wherein the optical member 1s formed to extend 1n an outer

direction of the liquid crystal panel, and surrounds an
outside of the liquid crystal panel and an outside of the
backlight unit, or surrounds the outside of the backlight
unit by the optical member,

wherein the optical member comprises a plurality of bend-

ing parts discontinuously formed and configured to
guide the optical member being bent at a distal end of the
liquid crystal panel for surrounding at least one of the
outside of the liquid crystal panel and the outside of the
backlight unat.

2. The display device of claim 1, wherein,

the optical member 1s coupled onto the liquid crystal panel,

and

in the optical member, at least one of surfaces vertical to

and surfaces parallel to the light source 1s formed to
extend in the outer direction of the liquid crystal panel,
and surrounds the outside of the liqud crystal panel and
the outside of the backlight unat.

3. The display device of claim 1, wherein,

the optical member 1s coupled to under the liquid crystal

panel, and

in the optical member, at least one of surfaces vertical to

and surfaces parallel to the light source 1s formed to
extend 1n the outer direction of the liquid crystal panel,
and surrounds the outside of the backlight unat.

4. The display device of claim 3, wherein an opening 1s
formed 1n a central area of the optical member corresponding
to the liquid crystal panel.

5. The display device of claim 2, further comprising a light
leakage preventing member coupled to the optical member to
prevent the light from being leaked, the optical member being
formed to extend in the outer direction of the liquid crystal
panel.
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6. The display device of claim 5, wherein the light leakage
preventing member 1s coupled to at least one of inner surface
and the outer surface of the optical member.

7. The display device of claim 5, wherein the light leakage
preventing member 1s formed of at least one of a light block-
ing tape, a light absorbing member, a black printing member,
and a black dye.

8. The display device of one of claim 2, further comprising:

a light leakage preventing member coupled to the optical

member to prevent the light from being leaked, the opti-
cal member being formed to extend 1n the outer direction
of the liquid crystal panel; and

a sealing member coated to overlap a side surface of the

liquid crystal panel and a side surface of the light leakage
preventing member.

9. The display device of claim 1, wherein the backlight unit
COMprises:

a light guide panel configured to supply light, emitted from

the light source, toward the liquid crystal panel;

a plurality of optical sheets configured to diffuse and col-

lect the light supplied from the light guide panel;

an accommodating member configured to comprise a plu-

rality of supporting parts that support the liquid crystal
panel, an accommodating part being formed in the
accommodating member; and

a retlective sheet disposed between the light guide panel

and the accommodating member to reflect light, leaked
from the light guide panel, toward the liquid crystal
panel.

10. The display device of claim 1, wherein the backlight
unit comprises:
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a light guide panel configured to supply light, emitted from
the light source, toward the liquid crystal panel;

a plurality of optical sheets configured to diffuse and col-
lect the light supplied from the light guide panel;

a light source accommodating member configured to com-
prise a supporting part that supports the liquid crystal
panel, the light source being disposed in the light source
accommodating member;

a liquid crystal panel supporting part configured to com-
prise a plurality of supporting members that support the
liguid crystal panel, an accommodating part being
formed in the liquid crystal panel supporting part; and

a retlective sheet configured to reflect light, leaked from the
light guide panel, toward the liquid crystal panel.

11. The display device of claim 10, wherein the liquid
crystal panel supporting part comprises:

a first supporting member formed to surround an outer
circumierence surface of the light source accommodat-
ing member, and configured to support the liquid crystal
panel; and

a second supporting member formed to be opposite to a
non-incident part of the light guide panel, the second
supporting member comprising a plurality of stepped
portions 1n which the light guide panel, the plurality of
optical sheets, and the reflective sheet are accommo-

dated.

12. The display device of claim 1, wherein the bending part
has a convex shape.
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